The variable part of the dnaK gene as an alternative marker for phylogenetic studies of rhizobia and related alpha Proteobacteria.
DnaK is the 70 kDa chaperone that prevents protein aggregation and supports the refolding of damaged proteins. Due to sequence conservation and its ubiquity this chaperone has been widely used in phylogenetic studies. In this study, we applied the less conserved part that encodes the so-called alpha-subdomain of the substrate-binding domain of DnaK for phylogenetic analysis of rhizobia and related non-symbiotic alpha-Proteobacteria. A single 330 bp DNA fragment was routinely amplified from DNA templates isolated from the species of the genera, Azorhizobium, Bradyrhizobium, Mesorhizobium, Rhizobium and Sinorhizobium, but also from some non-symbiotic alpha Proteobacteria such as Blastochloris, Chelatobacter and Chelatococcus. Phylogenetic analyses revealed high congruence between dnaK sequences and 16S rDNA trees, but they were not identical. In contrast, the partition homogeneity tests revealed that dnaK sequence data could be combined with other housekeeping genes such as recA, atpD or glnA. The dnaK trees exhibited good resolution in the cases of the genera Mesorhizobium, Sinorhizobium and Rhizobium, even better than usually shown by 16S rDNA phylogeny. The dnaK phylogeny supported the close phylogenetic relationship of Rhizobium galegae and Agrobacterium tumefaciens (R. radiobacter) C58, which together formed a separate branch within the fast-growing rhizobia, albeit closer to the genus Sinorhizobium. The Rhizobium and Sinorhizobium genera carried an insertion composed of two amino acids, which additionally supported the phylogenetic affinity of these two genera, as well as their distinctness from the Mesorhizobium genus. Consistently with the phylogeny shown by 16S-23S rDNA intergenic region sequences, the dnaK trees divided the genus Bradyrhizobium into three main lineages, corresponding to B. japonicum, B. elkanii, and photosynthetic Bradyrhizobium strains that infect Aeschynomene plants. Our results suggest that the 330 bp dnaK sequences could be used as an additional taxonomic marker for rhizobia and related species (alternatively to the 16S rRNA gene phylogeny).